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MITER SAW HAVING A LIGHT BEAM ALIGNMENT SYSTEM 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a miter saw having a laser, or other 
5 light source, alignment system that uses a beam of light for positioning a saw blade. 

2. Background Art 

Miter saws are used to cut wood and other materials at precise angles. 
For example, miter saws are used to cut crown moldings, cove moldings, and other 
trim pieces and structural members at precise angles. Miter saws generally have a 
10 circular blade that is rotated at a high rate of speed to cut workpieces. The blade 
is guarded by a retractable blade guard that covers the saw blade but is retracted as 
the blade is brought into contact with a workpiece. The workpiece is generally 
retained on a supporting table that is adjustable and, in conjunction with a fence, is 
used to position the workpiece for cutting by the saw blade. 

15 Before cutting, workpieces are generally marked according to precise 

measurements to assure accuracy. A common problem with miter saws is that ii 
takes a great deal of skill to consistently align the workpiece with the saw blade so 
that the saw blade cuts at the desired location and at the desired angle. With prior 
miter saws, it has not been possible to know if the saw alignment is proper until the 

20 saw begins to cut the material. If the workpiece is not set up at the correct location 
with the correct angular orientation, the workpiece may be ruined if it is not 
properly aligned when the saw blade contacts the workpiece. 

A laser arbor for a rotary saw has been proposed in U.S. Patent No. 
5,862,727 to Kelly. The Kelly patent discloses the use of a semiconductor laser 
25 arbor for a rotary saw that is actuated by a centrifugal switch and directs a line of 
laser light on a workpiece. The Kelly patent does not disclose any shielding to 
prevent the laser from being directed into an operators eyes. Similarly, U.S. Patent 
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No. 6,035,757 to Caluori et al. discloses a similar semiconductor laser light beam 
alignment device for a rotary saw having a focusing lens that causes the light beam 
to be directed to the blade cut line. The Caluori patent likewise fails to disclose any 
shielding that prevents the laser from shining into an operator's eyes. Both patents 
5 also fail to disclose an effective approach to preclude inadvertent operation of the 
laser when the arbor is disassembled. Furthermore, both patents fail to disclose a 
system for precisely aligning the laser with the point at which the blade cuts into the 
workpiece. 

An example of a blade guard for a power saw is disclosed in U.S. 

10 Patent No. 5,199,343 to O'Banion. The O'Banion patent discloses a louvered blade 
guard that an operator can see through while cutting a workpiece. The blade guard 
has tapered louvers that provide a line-of-sight through a portion of the guard while 
impeding ejection of cutting debris through the louvers. The O'Banion patent does 
not disclose or suggest a laser arbor for a rotary saw or any reason to combine the 

15 louvered blade guard disclosed with a laser alignment device. 

These problems are addressed by the saw having a laser alignment 
system that includes a laser arbor that rotates with the saw blade on the spindle. 

SUMMARY OF THE INVENTION 

According to one aspect of the present invention, a miter saw (or 
20 other rotary saw) is provided that includes a motor with a spindle to which a blade 
is secured and rotated by the motor to cut a workpiece that is disposed on a saw 
base. The motor is part of a saw head assembly that is pivotally supported on the 
base by an arm. A laser or other directed light source (hereinafter referred to as 
"laser" or "light source") is mounted to the spindle and rotated by the motor along 
25 with the blade. The light source emits a narrow beam of light adjacent to the blade 
that is used to check the alignment of the blade with the workpiece. A movable 
guard pivots to cover at least a portion of the blade that is not engaging the 
workpiece. The guard has an opaque portion that blocks the beam of light to 
prevent the beam of light from being directed toward an operator of the saw. 
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According to another aspect of the invention, the miter saw described 
above may include a movable guard that is provided with a transparent area through 
which a narrow beam of light may pass to project a pattern of light. The light 
transparent area may be one or more transparent areas in the opaque portion of the 
5 guard, or the guard may be formed of a transparent material having one or more 
portions thereof that are covered by a mask. The transparent area may be formed 
as a single gap, or a pattern of slits, or gaps, in the mask and, if desired, in the 
guard. A solid or interrupted (dotted) line is thus formed on the workpiece. 

According to another aspect of the invention, the narrow beam of 
10 light may be permitted to project beyond one end of the movable guard to form a 
solid line on the workpiece just prior to and while the blade engages the workpiece 
so that the operator can see the line of cut for the saw. 

According to another aspect of the invention, the miter saw may 
include a saw base having a fence against which the workpiece may be pressed to 
15 locate one side of the workpiece. The saw base has a pivoting portion that pivots 
relative to the fence and may be locked in a selected angular orientation for making 
a miter cut in a workpiece. 

According to another aspect of the invention, the movable guard 
cooperates with a fixed guard portion to substantially enclose the blade and block 
20 the beam of light except for an area encompassing the workpiece. 

According to yet another aspect of the invention, the miter saw 
includes an arbor having an arbor base with a first mounting surface. A light source 
has a housing including a second mounting surface. The first and second mounting 
surfaces are secured together in a range of angular orientations for precisely aligning 
25 the light source. The mounting surfaces may be arcuate surfaces to facilitate 
alignment. The first and second surfaces may be secured together by a set screw or 
by a bonding agent. When the light source is rotated by the motor in conjunction 
with the blade, it emits a narrow beam of light adjacent the blade for providing a 
visual indication of the alignment of the blade with the workpiece. 
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The invention may also be characterized as a miter saw including a 
light source that is battery powered. The light' source is mounted to an arbor 
having and arbor base and a cover wherein the cover is removable from the base and 
when removed from the base carries with it at least battery. By removing at least 
one battery as the cover is removed, the light source is prevented from operating 
when the cover is removed from the arbor base. The arbor base may include spring 
contacts for establishing electrical contact with the batteries that are carried by the 
cover when the cover is removed from the arbor base. 

These and other aspects of the invention and advantages of the 
invention over the prior art will be better understood in view of the attached 
drawings and following detailed description provided below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 is a side elevation view of a miter saw; 

FIGURE 2 is a front elevation view partially in cross section of a 
miter saw having a laser arbor; 

FIGURE 3 is a perspective view of a miter saw just prior to cutting 

a workpiece; 

FIGURE 4 is a fragmentary side perspective view of a miter saw 
having a plotted laser light line projecting on a workpiece; 

FIGURE 5 is a fragmentary perspective view showing a solid laser 
line projected on a workpiece just prior to cutting; 

FIGURE 6 is a side elevation view of a movable guard; 

FIGURE 7 is a fragmentary view taken along line 6-6 in Figure 5; 
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FIGURE 8 is a fragmentary front elevation view of a saw blade and 

laser arbor; 

FIGURE 9 is a plan view of a partially disassembled laser arbor; 

FIGURE 10 is a perspective view of a laser arbor having a laser 
5 module mounted on an arcuate mounting surface; and 

FIGURE 1 1 is a cross-sectional view of a laser arbor having a laser 
module mounted on an arcuate mounting surface. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S) 

Referring now to Figure 1, a miter saw 10 having a circular saw 
10 blade 12 is shown. The miter saw 10 also includes a base 14 and fence 16 against 
which a workpiece 18 is located when the workpiece 18 is cut by the miter saw 10. 
An arm 20 connects the motor assembly 22 that forms part of the saw head 
assembly, generally indicated by reference numeral 24. The saw head assembly 24 
includes a circular saw blade 12 and also includes a fixed guard 28 and movable 
15 shield 30 as well as a handle 32 that includes the power switch 34. 

The saw 10 shown in the illustrated embodiment is a compound miter 
saw having a miter angle adjustment mechanism 38 and a tilt adjustment mechanism 
40. While the illustrated embodiment is of a compound miter saw, the invention is 
equally applicable to a simple miter saw, a sliding compound miter saw, or a chop 
20 saw. The saw head assembly 24 is pivotally connected to the arm 20 and includes 
a spring (not shown) for biasing the saw head assembly 24 out of engagement with 
the workpiece 18. 

When an operator is ready to make a cut with the miter saw 10, the 
operator grips the handle 32 and pulls it down toward the workpiece 18 as he 
25 depresses the power switch 34 causing the circular saw blade 12 to rotate. The 
miter angle adjustment mechanism 38 permits the base 14 to rotate relative to the 
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arm 20 to change the transverse angle of cut. The tilt adjustment mechanism 40 
allows the saw head assembly 24 to be pivoted and the transverse inclination of the 
blade to be adjusted. 

Referring now to Figure 2, a miter saw 10 having a laser arbor 42 is 
5 illustrated. The laser arbor 42 is mounted adjacent the saw blade 12 on the same 
spindle 44 as the saw blade. The laser arbor 42 directs a laser beam 48 in a plane 
as the laser arbor 42 is rotated by the spindle 44. The light beam is tilted toward 
the blade edge. While the light source is described as a laser, another battery 
operated light source such as a light emitting diode (LED), focused electric light 
10 bulb based system or small flashlight could be used with the miter saw 10. The 
structure of the laser arbor 42 will be more specifically described below with 
reference to Figures 8 and 9. 

As noted above, a light beam 48 is formed by a dot, directed in a 
plane tilted inwardly toward the blade edge. Alternatively, the light beam could be 
15 projected parallel to the plane of the circular saw blade 12 to indicate the starting 
edge of the blade cut. 

Referring now to Figure 3, the miter saw 10 is shown just prior to 
the saw blade 12 cutting the workpiece 18. The saw head assembly 24 has been 
pivoted on the arm 20. The movable shield 30 has been rotated by the link 50 to a 
20 position partially overlying the fixed guard 28. The movable shield 30 is still 
covering the portions of the saw blade 12 that are not within the fixed guard 28 and 
not adjacent the workpiece 18. 

In one embodiment described below in connection with Figures 6 and 
7, a dotted line 52 is projected on the workpiece 18 as shown in Figure 4 when the 
25 power switch 34 is actuated and the movable shield 30 is in the position shown in 
Figure 1 . When the saw head assembly 24 has been pivoted to the position shown 
in Figure 3, the laser arbor forms a solid line 54 on the workpiece 18 as shown in 
Figures 6 and 7. However, it will be appreciated that line 52 can be formed as a 
solid line instead of a dotted/dashed line. 
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The dotted line shown in Figure 4 permits the alignment of the 
workpiece with the base 14 to be immediately assessed by actuating the power 
switch 34 even prior to lowering the saw head assembly 24. When the shield 30 
moves to the position shown in Figure 3, the solid line 54 formed by the laser beam 
5 48 indicates the location of cut just prior to and during the cutting operation. 

Referring now to Figures 6 and 7, the movable shield 30 is shown in 
greater detail. The shield has a series of slits 56 or openings. The movable shield 
30 may be formed of an opaque material or a transparent material. If the movable 
shield 30 is formed of a transparent material, an opaque mask 58 is provided on the 

10 peripheral edge 60 of the shield 30 that prevents the laser beam 48 from being 
projected upwardly toward the eyes of an operator. As shown in Figures 1 and 3, 
a range of normal operator eye position is indicated by reference numeral 62. The 
range of normal operator eye position 62 corresponds to the expected position of an 
operator's eyes taking into account the expected eye level of any operator in a wide 

15 range of heights and also regardless of whether the operator is sitting or standing. 
The laser beam 48 is not permitted to be projected, in this normal eye position 62, 
regardless of the position of the saw head assembly 24. 

When the shield 30 is in the position shown in Figure 1, the laser 
beam 48 projects through the slits 56 to form the dotted line 52 on the workpiece 

20 18. When the saw head assembly 24 is rotated and the movable shield 30 is pivoted 
by the link 50 to the position shown in Figure 3, the portion of the shield 30 
including the slits 56 are shifted from between the saw blade 12 and the workpiece 
18. Instead of a series of slits 56, a single transparent area can be formed in the 
shield so that a solid line is formed on the workpiece when the shield is in the 

25 position of Figure 1 . 

Referring now to Figures 8 and 9, the laser arbor 42 will be described 
in greater detail. The laser arbor 42 includes a washer 64 upon which components 
are mounted and a cover 66 that covers and protects the laser arbor components 
mounted on the washer 64, or arbor base. Laser arbor 42 includes a laser module 
30 68 that is powered by batteries 70. The batteries 70 are mounted in battery 
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receptacles 72a in the cover 66. The batteries are received in cooperating battery 
receptacles 72b (best seen in Figure 10) formed in the washer 64 when the cover is 
properly placed on the base. Spring contacts 73 are provided on the washer 64 to 
establish electrical contact with the batteries when the cover 66 is properly secured 
5 to the washer 64. The laser module 68 is operated by a reed switch 74 or equivalent 
centrifugally actuated switch. The reed switch 74 only supplies power to the laser 
module 68 when the saw blade 12 is rotated above the predetermined rotational 
speed. A printed circuit board 76 is provided to control the operation of the laser 
arbor 42 in conjunction with the reed switch 74. The laser module includes a lens 
10 78 that directs the laser beam 48 through an opening 80 in the laser arbor 42. 

Referring now to Figures 10 and 11, the laser module 68 may be 
mounted in the laser arbor 42 on the washer 64, or arbor base, having an arcuate 
mounting surface 82. The laser module 68 has a housing 84 that includes a 
complimentary arcuate mounting surface 86. The laser module 68 is secured to the 

15 laser arbor with the arcuate mounting surfaces 82, 86 in contact with each other. 
The laser module 68 is held on arcuate mounting surfaces 82, 86 with the lens 78 
and opening 80 disposed at a slight angle of inclination to be directed toward the 
teeth of the circular saw blade 12. A set screw 88, glue or other bonding agent is 
used to lock the laser module 68 on the mounting surface 82. To compensate for 

20 the laser module 68 being slightly axially offset from the saw blade 12, the laser 
module is preferably held at a slight angle relative to the saw blade so that the laser 
beam 48 is formed on the workpiece in alignment with the edge of the blades when 
the arbor is rotated. In this way, the laser beam 48 can be projected as close as 
possible to the point at which the saw blade 12 will cut the workpiece 18 so that 

25 markings corresponding to the desired location of cut on the workpiece 18 can be 
closely aligned with the laser beam 48 both when projected preliminarily as a solid 
or dotted line 52 and when projected as a solid line 54. 
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While embodiments of the invention have been illustrated and 
described, it is not intended that these embodiments illustrate and describe all 
possible forms of the invention. Rather, the words used in the specification are 
words of description rather than limitation, and it is understood that various changes 
may be made without departing from the spirit and scope of the invention. 



